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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX pyOpHK: 81.35.21

Tema gucepranii:
1. BB cioco6iB 3BapIOBaHHS Ta HEPETYJISIPHOCTI HABAHTAKEHHS HA OIip BTOMI 3'€JHaHb TEPMIYHO3MILIHEHUX

aJIIOMiHi€BUX CI1JIaBiB

2. Influence of welding methods and variable amplitude loading on fatigue resistance of heat strengthened
aluminum alloys

Pedepar:

1. Incepraist npucBS4Y€Ha BCTAHOBJIEHHIO BILJIMBY Pi3HUX CIIOCOOiB 3BapIOBAHHSI, TAKUX SK aPrOHOLYTOBe
3BapIOBaHHS HeIllaBKUM esiekTposom (AI3HE), 3BapioBanns TepTam 3 nepemimyBanHaM (3TI1), imnyabcHO-myrose
3BapIOBaHHs II71aBKUM eJsiekTponoM (IZI3T1E) Ta enexTpoHHO-TIpoMeHeBe 3BapioBaHHs (ET13) Ta HeperyssipHOCTI
HaBaHTaKEHHS Ha OIip BTOMI 3'€JHaHb TEPMIYHO3MILIHEHUX AJIIOMiHI€BUX CIIJIaBiB Pi3HUX CUCTEM JIETYBaHHA. B
POO6OTI IOCIIPKEHO OCHOBHI YMHHMKM, 1J0 BU3HAYAIOTh OIip PYHHYBAHHIO NIPY LUKJIIYHOMY HaBaHTa)KE€HHI 3BapHUX
3'eHaHb anoMiHieBux crasis [J16T1, 1420T1, 1460T1 ta 7056-T351. BctaHOBIEHO XapaKTep PO3NOLiTy 3aIUIIKOBUX
HaIpYyXXeHb, PiBeHb 3HEMIIJHEHHS Ta CTPYKTYPHI 0COOJIMBOCTI 3'€IHaHb MIPY 3BaPIOBAHHI JOCIIi)KyBaHUX CIIJIABIB 3
BuKopucTta"Hsam texHosorin AIISHE, II3TIE, 3TTI ta ET13. 3anponoHoBaHO iHXKEHEPHUN METO]], BU3HAYEHHS

KoedilieHTiB KOHLIEHTpAaLlii HAalPy>KeHb B 30HAX [€OMEeTPUYHOI HEOJHOPITHOCT]I CTUKOBUX 3BAPHUX 3'€IHAHb, [IPU



PO3TATYBaHHI Ta 3TMHAHHI, 17151 TOHKOJIMCTOBUX 3'€IHaHb 3 JBOCTOPOHHIM CUMETPUYHUM Ta OJJHOCTOPOHHIM
nigcunaeHHsIM. ExcriepuMeHTanbHO BCTaHOBJIEH] 6a30Bi KprBi BTOMU 3BapHUX 3'€JHAaHb TOHKOJIMCTOBUX (t = 1,8...2,0
MM) anoMiHieBux cmasiB [116T1, 1420T1, 1460T1 Ta cninaBy 7056-T351 (t = 12 MM Ta 30 MM), BUKOHAHUX 3
BUKOpucTanHAM TexHosori AIISHE, 3TII, II3I1E ta EII3 nipu peryispHOMY HaBaHTaKEHHI. 3alIPOIIOHOBAHO
aJITOPUTM Ta [IporpaMHe 3abe3rneyeHHs [J1s HO0YJ0BY KPUBUX BTOMU 3BAPHUX 3'€JHAHb 3 METOIO OL[iHKYU IIMKJIIYHOI
IIOBrOBIYHOCTI 3BapHUX 3'€JHaHb IIPU [lii By3bKOCMYTOBOI'O MIPOLIECY BUIIAIKOBOTO HABAHTAXKEHHS B IIOPIBHSHHI 3

PEryIApHUM HAaBAHTA>)KEHHSM.

2. The thesis is dedicated to determination of the influence of various welding methods (friction stir welding (FSW),
electron-beam welding (EBW), tungsten inert gas (TIG) and metal inert gas (MIG) welding technologies) and
variable amplitude loading on fatigue resistance of heat strengthened aluminum alloy joints. The work investigates
the main factors that determine cyclic loading fracture strength of aluminum alloys D16T1, 1420T1, 1460T1 and
7056-T351 welded joints. Nature distribution of residual stresses, degree of softening and structural peculiarities of
the joints of investigated alloys made by MIG, TIG, FSW and EBW were determined. The engineering methods was
proposed for determination of the coefficient of stress concentration in the zones of geometry inhomogeneity of
butt welds, in tension and bending for sheet joints with two-side symmetric and one-side reinforcement. The basic
S-N curves under constant amplitude loading were experimentally obtained for welded joints of sheet aluminum
alloys D16T1, 1420T1, 1460T1 (t = 1,8...2,0 mm) and 7056-T351 alloy (t = 12 and 30 mm) produced by MIG, TIG, FSW
and EBW technologies. The algorithm and software were proposed for S-N curves plotting. They are used for
estimation of welded joints cycle fatigue under narrow band variable amplitude loading in contrast to constant
amplitude loading.
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